I. INTRODUCTION
Scattering by dielectric objects has several important practical applications as has been explained by Rawlins [l] where a set of approximate boundary conditions of an absorption type has been derived and utilized to study the problem of diffraction by an acoustically penetrable or an electrically dielectric half-plane. Similar diffraction problems have also been considered by Khrebet [7] , Anderson [8] , and Burnside and Burgener [9] by utilizing boundary conditions of different forms. Recently, Leppington [2] has derived a new set of approximate boundary conditions at the surfaces of a dielectric slab of small thickness surrounded by a different dielectric medium. Leppington's boundary conditions differ from the ones used in the works of [ 11, [7] , [g], and [9] in the sense that they contain second order derivatives of the &own potential function which are absent in an absorption type of boundary condition. With these new boundary conditions of Leppington we have reconsidered in the present communication the problem of scattering of an electromagnetic wave by a dielectric half-plane and, for the purpose of Simplicity, we have restricted our attention only to the case of an incident plane wave. The problem is solved by using the'wienerHopf technique, and Jones's method ( [3] , [4] ) in a straightforward manner.
In Section I we formulate the problem and in Section II we demonstrate the Wiener-Hopf procedure for its solution. Detailed CalcuIations are camed out for the determination of the reflected wave and the diffracted far field is expressed in terms of the Fresnel functions, by utilizing a modified saddle point method (see [SI and
[6]). It turns out that the presently determined reflection coefficient is different from that obtained in [l] , and this difference can be attributed to our modeling the problem through a different set of boundary conditions on the scatterer. Numerical values of the diffraction coefficient (see [8] ) are tabulated for one particular choice of the ratio E = e 2 / q (= 0.17) (mica or porcelain, see [5] ) of the dielectric constants of the surrounding medium and the half-plane under consideration, respectively. It is required to determine the scattered potential $, where $ = q5 -+', + denoting the total potential, under a set of boundary conditions on the two surfaces of the half-plane to be described shortly and appropriate edge conditions and the radiation condition of outgoing waves at infinity. In what follows, we shall drop the timedependent factor e-'"' and the symbol Re throughout. Then utility of Maxwell's equations shows that the governing partial differential equation for the function + is
where k2 = O~~E~, and, if we employ the boundary conditions derived by Leppington, we have that on y = 0, for x < 0, [+1=h ;-1 (+;++J, ( l ) and [+yI= h(1 -e)(+&+ +J,
where the suffixes represent partial derivatives, E = @ / E ] , h(< 1) being the very small thickness of the half-plane under consideration.
The symbol [+] represents the jump (++ -+-) where ++ and 6 -are the limiting values of the function +(x, y ) as y approaches zero from above and from below, respectively.
behavior o + at the edge x = 0. We shall require that 4, &, and Gn possess. at 1 ost an integrable singularity at this point.
With these boundary and edge conditions and the radiation condition of outgoing waves at infinity we next demonstrate the Wiener-Hopf procedure of the solution of our problem.
In order ,to obtain a unique solution it is necessary to specify the * (1 3) we arrive at the following two independent Wiener-Hopf equations for the unknowns P+ , Q+ , F-and G-:
and
[l-?] G -+ Q + = + 2ik2h(l s -k -E ) COS COS' Bo Bo * (16)
The principal unknowns A and B are given by (using (12) and (13)):
The solution of the Wiener-Hopf equations (15) and (16) thus determine the transformed scattered potential in the two regions y > 0 and y < 0, with the help of (9), from which the potential $(x, y )
can be recovered by using Fourier inversion formula.
Using the factorization of the functions f ( s ) and g(s)
as given by and g(s)= 1 -to be obtained by standard procedure (see Noble [3] and Leppington [2] ) withf, -0 @ ' I 2 ) , and g, -0 as Is1 --* 03 and free from zeros in corresponding half-planes, we arrive at the following solution of the Wiener-Hopf equations 115) and (16) with the help of LiouvilIe's theorem:
Then using (19), (20) , and (17) in (9) and the Fourier inversion formula, we amve at the result
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The form (21) immediately gives that for x > 0,
) g-(s)g+(k COS e,)
h, obtained by deforming the contour for the other terms in the lower half-plane. Then, by Abelian theorems on Fourier transforms, we find that as x -+ 0+,
$(x, O)-O(x3l2) and $=(x, O)-O(X-'/~).
We also obtain, in a similar fashion, from (14), that as x -+ O+ ,
&(x, O ) -O ( X -' / 2 ) .
This is the actual edge behavior of the scattered field which was assumed in a different form beforehand in order to apply the WienerHopf procedure to our problem. For a full howledge of the scattered field $(x, y ) we observe that details of the split functionsf, and g, are very much required, while if our interest is just to calculate the reflection coefficient this can be avoided. We find that for x < 0, the reflected wave as given by
can be calculated from (21) by deforming the contour in the upper half-plane, when the pole s = k cos 0, is captured and we obtain the reflection coefficient R as given by with and P ( Z ) =e$ im ei? dt.
In order to utilize (25) for computational purposes, we shall obtain approximate expressions for the factors f* and g, by following
Leppington's analysis [2] . 
